Figure SI-1: Synthetic route to ligand A'. For the synthesis procedure of the first three steps see the literature.
[1], [2] A suspension of 2,7-dibromo-9,10-anthraqinone (140 mg, 0.38 mmol, 1.00 eq.), 3-ethinylpyridine (118 mg, 1.15 mmol, 3.0 eq.), copper(I)iodide (7 mg, 0.04 mmol, 0.10 eq.) in NEt 3 (15 mL) was degassed using the "pump and freeze" method. Pd(PPh 3 ) 2 Cl 2 (27 mg, 0.04 mmol, 0.10 eq.) was added and the reaction mixture was stirred for 18 h at 90 °C.
After heating, the solvent was removed and the crude product was prepurified by column chromatography (CHCl 3 :MeOH 50:1).
After recrystallization from pyridine the product was isolated as a pale yellow solid (92 mg, 0.22 mmol, 59 %).
Figure SI was added. After the mixture was degassed by using the "freeze and pump"-method, Pd(PPh 3 ) 2 Cl 2 (559 mg, 0.80 mmol, 0.10 eq.) and trimethylsilylacetylene (3.30 mL, 23.91 mmol, 3.00 eq.) were added. The reaction mixture was heated to 90 °C for 18 h. The solvent was removed and the crude product was purified by column chromatography. The TMS-protecting group was removed by stirring the product with K 2 CO 3 (3 g, 21.43 mmol, 2.69 eq.) in methanol (10 mL). was constructed according to the previously reported X-ray structure of the closely related acridone-based double cage. [3] The obtained structure was optimized on ωB97XD/def2-SVP DFT level (charge: +5, multiplicity: singlet, with three BF 4 − inside the three internal pockets, no constraints) using the dispersion-corrected ωB97XD functional implemented in Gaussian '09 [4] and the Ahlrich def2-SVP basis set obtained from the EMSL basis set exchange website https://bse.pnl.gov/bse/portal. [5] Hydrogen atoms are omitted for clarity. 
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C) UV/VIS spectroscopy
F) Spectroelectrochemistry a) Experimental setup
For the spectroelectrochemical measurements a thin layer quartz glass spectroelectrochemical cell was used with an optical path length of 1.0 mm. Instead of a glassy carbon working electrode a Pt mesh electrode was applied. As counter electrode a Pt wire was used. As reference electrode the aforementioned Ag/AgNO 3 electrode was used. All spectra were recorded at room temperature. An 
G) Transient pump-probe spectroscopy a) Experimental setup
Transient absorption spectra were measured with a laser system based on a 1 kHz Ti:sapphire regenerative amplifier system (Clark-MXR, CPA-1000) producing 150 fs laser pulses at 775 nm. Pump pulses at 387 nm were generated by second harmonic generation. For excitation in the range 400-440 nm a home-built optical parametric amplifier with subsequent fourth harmonic generation of the idler output was used. Pump pulse energies were attenuated to < 800 nJ and focused to a diameter of about 200 μm at the sample. With a small portion of the 775 nm laser light a white-light continuum was generated in a 4 mm CaF 2 crystal and split into a reference and a probe pulse. The latter was superimposed with the pump pulse at the sample. The relative plane of polarization between pump and probe was set to 54.7° to eliminate over-all molecular rotational effects to the 
